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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1,5, 7-12, 17-22, 25, 27, 28, 30 and 31 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chowienczyk (GB 2 284 059 A) in view of Niedrach (EP 
0180138). 

With regard to claim 1 , Chowienczyk discloses a gas sensor (Fig. 1 (4)), 
comprising: 

a housing (Fig 4 (26)) including a cavity (illustrated in Fig. 4), the housing including 
an anode (a component of a gas sensing fuel cell (pg. 6 (4))) within the cavity 
(illustrated in Fig. 4); 

a controller (microprocessor, Fig. 1 (12)) in communication (24) with the anode 
(4) and configured to measure sensor current output (pg. 8). One of ordinary skill in the 
art would recognize that the output from a fuel cell sensing means is a current as is 
evidenced by Ulkem (2003/0155240 Al, paragraph [0004]). Chowienczyk further 
discloses a controller (Fig. 1 (12)) configured to determine the remaining life of the 
sensor (pg 8). 
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Chowienczyk fails to teach that the controller is configured to subtract a 
cumulative current output of the sensor from a theoretical total to determine the 
remaining life of the sensor. 

Niedrach also discloses a gas sensor that is equipped to determine the remaining 
life of a gas sensor (see abstract). 

Niedrach discloses that basing the remaining life of an oxygen sensor on the 
date of manufacture or time in service (as is taught by Chowienczyk) provides for 
inefficient utilization of gas sensors as many times, gas sensors are taken out of service 
while they are still operational (page 8 lines 4-28). Niedrach remedies this inefficiency 
with the following configuration of gas sensor. Niedrach teaches an anode (counter 
electrode, 24) and a cathode (sensing electrode, 22) that are disposed in a gas sensor 
housing ( 1 0, see Fig. 1 ) . Niedrach discloses a coulometer ( 1 56) that keeps track of a 
cumulative current that passes through the gas sensing circuit of Fig. 2 (page 10 lines 3- 
28). This cumulative current corresponds to an extent of oxidation on counter electrode 
24 (page 10 lines 12-18). From this setup, Niedrach deduces the remaining life of the 
sensor by comparing (ie subtracting) the total current through the sensor (which 
corresponds to a certain level of oxidation on the anode) to the area of the anode 
disposed in the gas sensor (which corresponds to a theoretical total page 10 lines 18- 
24). Using this technique, Niedrach is able to provide a more efficient method of 
determining the remaining life of a gas sensor than the technique taught by 
Chowienczyk. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to change the residual life indicating method (by date) of 



Application/Control Number: 10/706,625 Page 4 

Art Unit: 1 797 

Chowienczyk with the setup of Niedrach, as described above and incorporate this 
setup in the controller of Chowienczyk in order to provide a more efficient technique of 
monitoring the remaining life of a gas sensor. 

With regard to claim 5, Chowienczyk discloses the sensor, wherein the controller 
(Fig. 1 ( 1 2)) is further configured to communicate sensor data output such as a date of 
manufacture as well as other data pertaining to said sensor (pg. 7). 

With regard to claim 7, Chowienczyk discloses the gas sensor, further comprising 
an analog to digital converter (Fig. 1 (22)) in communication with the controller (Fig. 1 
(12)). 

With regard to claims 8 and 9, Chowienczyk discloses the gas sensor of claim 7, 
further comprising a display (Fig. 1 (16)) in communication with the analog to digital 
converter (22) and configured to display the remaining life of the sensor (pg. 8). 
Chowienczyk further discloses said display can be a liquid crystal display (pg. 8). 

With regard to claim 10, Chowienczyk discloses the controller (Fig. 1 (12)) 
coupled to a host (control unit, Fig. 1 (10), pg. 8). 

With regard to claim 1 1 , Chowienczyk discloses the host system configured to 
display the remaining life of the sensor (pg. 8). 

With regard to claim 12, Chowienczyk discloses a gas sensor (Fig. 1 (4)), 
comprising: 

a housing (Fig. 4 (26)) including a cavity (illustrated in Fig. 4), the housing 
including an anode (a component of a gas sensing fuel cell (pg. 6 (4))) within the 
cavity (illustrated in Fig. 4); 
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a controller (Fig. 1 (12)) in communication (24) with the anode (4) and 
configured to determine the remaining life of the sensor (pg. 8); 

an analog to digital converter (Fig. 1 (22)) in communication with the controller 
(12); and a display (16) in communication with the analog to digital converter and 
configured to display the remaining life of the sensor (pg. 8). 

Chowienczyk fails to teach that the controller is configured to subtract a 
cumulative current output of the sensor from a theoretical total to determine the 
remaining life of the sensor. 

Niedrach also discloses a gas sensor that is equipped to determine the remaining 
life of a gas sensor (see abstract). 

Niedrach discloses that basing the remaining life of an oxygen sensor on the 
date of manufacture or time in service (as is taught by Chowienczyk) provides for 
inefficient utilization of gas sensors as many times, gas sensors are taken out of service 
while they are still operational (page 8 lines 4-28). Niedrach remedies this inefficiency 
with the following configuration of gas sensor. Niedrach teaches an anode (counter 
electrode, 24) and a cathode (sensing electrode, 22) that are disposed in a gas sensor 
housing ( 1 0, see Fig. 1 ) . Niedrach discloses a coulometer ( 1 56) that keeps track of a 
cumulative current that passes through the gas sensing circuit of Fig. 2 (page 10 lines 3- 
28). This cumulative current corresponds to an extent of oxidation on counter electrode 
24 (page 10 lines 12-18). From this setup, Niedrach deduces the remaining life of the 
sensor by comparing (ie subtracting) the total current through the sensor (which 
corresponds to a certain level of oxidation on the anode) to the area of the anode 
disposed in the gas sensor (which corresponds to a theoretical total, page 10 lines 18- 



Application/Control Number: 10/706,625 Page 6 

Art Unit: 1 797 

24). Using this technique, Niedrach is able to provide a more efficient method of 
determining the remaining life of a gas sensor than the technique taught by 
Chowienczyk. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to change the residual life indicating method (by date) of 
Chowienczyk with the setup of Niedrach, as described above and incorporate this 
setup in the controller of Chowienczyk in order to provide a more efficient technique of 
monitoring the remaining life of a gas sensor. 

With regard to claim 1 7, Chowienczyk discloses the sensor of claim 12, and 
further discloses the display to be a liquid crystal display (pg. 8). 

With regard to claim 18, Chowienczyk discloses a controller (Fig. 1 (12)) coupled 
to a host system (control unit, Fig 1 . (10), pg. 8). 

With regard to claim 19, Chowienczyk discloses the host system (10) configured 
to display the remaining life of the sensor (pg. 8). 

With regard to claim 20, Chowienczyk discloses gas sensor, comprising: 

a housing (Fig 4 (26)) including a cavity (illustrated in Fig. 4), the housing including 
an anode (a component of a gas sensing fuel cell (pg. 6 (4))) within the cavity 
(illustrated in Fig. 4); 

means for measuring sensor output at the anode (Fig. 4 (4)) and determining the 
remaining life of the sensor (pg. 6-8). 

Chowienczyk fails to teach that the controller is configured to subtract a 
cumulative current output of the sensor from a theoretical total to determine the 
remaining life of the sensor. 
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Niedrach also discloses a gas sensor that is equipped to determine the remaining 
life of a gas sensor (see abstract). 

Niedrach discloses that basing the remaining life of an oxygen sensor on the 
date of manufacture or time in service (as is taught by Chowienczyk) provides for 
inefficient utilization of gas sensors as many times, gas sensors are taken out of service 
while they are still operational (page 8 lines 4-28). Niedrach remedies this inefficiency 
with the following configuration of gas sensor. Niedrach teaches an anode (counter 
electrode, 24) and a cathode (sensing electrode, 22) that are disposed in a gas sensor 
housing (10, see Fig. 1). Niedrach discloses a coulometer (156) that keeps track of a 
cumulative current that passes through the gas sensing circuit of Fig. 2 (page 10 lines 3- 
28). This cumulative current corresponds to an extent of oxidation on counter electrode 
24 (page 10 lines 12-18). From this setup, Niedrach deduces the remaining life of the 
sensor by comparing (ie subtracting) the total current through the sensor (which 
corresponds to a certain level of oxidation on the anode) to the area of the anode 
disposed in the gas sensor (which corresponds to a theoretical total, page 10 lines 18- 
24). Using this technique, Niedrach is able to provide a more efficient method of 
determining the remaining life of a gas sensor than the technique taught by 
Chowienczyk. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to change the residual life indicating method (by date) of 
Chowienczyk with the setup of Niedrach, as described above and incorporate this 
setup in the controller of Chowienczyk in order to provide a more efficient technique of 
monitoring the remaining life of a gas sensor. 
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With regard to claim 21 , Chowienczyk discloses a system for determining the 
remaining life of a gas sensor, comprising: 

a housing (Fig 4 (26)) including a cavity (illustrated in Fig. 4), the housing including 
an anode (a component of a gas sensing fuel cell (pg. 6 (4))) within the cavity 
(illustrated in Fig. 4); 

a controller in communication with the anode (as illustrated in Fig. 1 ) and 
configured to measure sensor current output (pg. 8); and 

a host system (control unit, Fig. 1 (10)) in communication with the controller (12) 
and configured to receive data output from the controller (pg. 8). 

Chowienczyk fails to teach that the controller is configured to subtract a 
cumulative current output of the sensor from a theoretical total to determine the 
remaining life of the sensor. 

Niedrach also discloses a gas sensor that is equipped to determine the remaining 
life of a gas sensor (see abstract). 

Niedrach discloses that basing the remaining life of an oxygen sensor on the 
date of manufacture or time in service (as is taught by Chowienczyk) provides for 
inefficient utilization of gas sensors as many times, gas sensors are taken out of service 
while they are still operational (page 8 lines 4-28). Niedrach remedies this inefficiency 
with the following configuration of gas sensor. Niedrach teaches an anode (counter 
electrode, 24) and a cathode (sensing electrode, 22) that are disposed in a gas sensor 
housing ( 1 0, see Fig. 1 ) . Niedrach discloses a coulometer ( 1 56) that keeps track of a 
cumulative current that passes through the gas sensing circuit of Fig. 2 (page 10 lines 3- 
28). This cumulative current corresponds to an extent of oxidation on counter electrode 



Application/Control Number: 10/706,625 Page 9 

Art Unit: 1797 

24 (page 10 lines 12-18). From this setup, Niedrach deduces the remaining life of the 
sensor by comparing (ie subtracting) the total current through the sensor (which 
corresponds to a certain level of oxidation on the anode) to the area of the anode 
disposed in the gas sensor (which corresponds to a theoretical total page 10 lines 18- 
24). Using this technique, Niedrach is able to provide a more efficient method of 
determining the remaining life of a gas sensor than the technique taught by 
Chowienczyk. 

As such, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to change the residual life indicating method (by date) of 
Chowienczyk with the setup of Niedrach, as described above and incorporate this 
setup in the controller of Chowienczyk in order to provide a more efficient technique of 
monitoring the remaining life of a gas sensor. 

With regard to claim 22, Chowienczyk discloses the system of claim 21 (as 
described above), wherein at least one of the sensor and the host system is configured 
to display ( 1 6) the remaining life of the sensor (pg. 8). 

With regard to claim 25, Chowienczyk discloses the sensor of claim 21 (as 
described above), wherein the controller ( 1 2) is further configured to communicate . 
sensor data output such as the date of manufacture (pg. 7). 

With regard to claim 27, Chowienczyk discloses the gas sensor of claim 21 (as 
described above), wherein the display (16) is a liquid crystal display (pg. 8). 

With regard to claim 28, Chowienczyk discloses a method of determining the 
remaining life of a gas sensor, comprising: 

measuring sensor current (or voltage) output by a controller (pg. 6); 
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determining the remaining life of the sensor (pg. 8). 

Chowienczyk fails to teach that the controller is configured to subtract a 
cumulative current output of the sensor from a theoretical total to determine the 
remaining life of the sensor. 

Niedrach also discloses a gas sensor that is equipped to determine the remaining 
life of a gas sensor (see abstract). 

Niedrach discloses that basing the remaining life of an oxygen sensor on the 
date of manufacture or time in service (as is taught by Chowienczyk) provides for 
inefficient utilization of gas sensors as many times, gas sensors are taken out of service 
while they are still operational (page 8 lines 4-28). Niedrach remedies this inefficiency 
with the following configuration of gas sensor. Niedrach teaches an anode (counter 
electrode, 24) and a cathode (sensing electrode, 22) that are disposed in a gas sensor 
housing ( 1 0, see Fig. 1 ) . Niedrach discloses a coulometer ( 1 56) that keeps track of a 
cumulative current that passes through the gas sensing circuit of Fig, 2 (page 10 lines 3- 
28). This cumulative current corresponds to an extent of oxidation on counter electrode 
24 (page 10 lines 12-18). From this setup, Niedrach deduces the remaining life of the 
sensor by comparing (ie subtracting) the total current through the sensor (which 
corresponds to a certain level of oxidation on the anode) to the area of the anode 
disposed in the gas sensor (which corresponds to a theoretical total, page 10 lines 18- 
24). Using this technique, Niedrach is able to provide a more efficient method of 
determining the remaining life of a gas sensor than the technique taught by 
Chowienczyk. 
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As such, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to change the residual life indicating method (by date) of 
Chowienczyk with the setup of Niedrach, as described above and incorporate this 
setup in the controller of Chowienczyk in order to provide a more efficient technique of 
monitoring the remaining life of a gas sensor. 

With regard to claim 30, Chowienczyk discloses the method of claim 28 (as^ 
described above, further comprising communicating the date of manufacture (pg. 7) 
of the gas sensor. 

With regard to claim 31, Chowienczyk discloses the method of claim 30 (as 
described above), further comprising displaying data from the sensor such as the date 
of manufacture (pg. 7, 8). 

3. Claims 4, 1 4, 1 5, 24, and 29 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chowienczyk and Niedrach (EP 01 801 38) as applied to claims 1,12, 
21 and 28 above, and further in view of Say et al. (US 6,565,509). 

With regard to claims 4, 1 4, 24 and 29, modified Chowienczyk fails to teach the 
data from the controller as being in an encrypted format. 

Say also teaches an analytical sensor that includes a sensor (Fig. 1 (42)), a 
controller (control unit, (44)) and a means for displaying (46) acquired data from said 
control unit. 

Say teaches data from said sensor and control unit as being encrypted in order 
to eliminate "crosstalk" and to identify signals from the appropriate control unit (col. 49 
lines 38-42). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the encryption of data from said sensor, as in Say, with the sensor 
of modified Chowienczyk in order to eliminate '•crosstalk" and properly identify signals 
from the appropriate control unit. 

With regard to claim 15, Chowienczyk further discloses the sensor of claim 14, 
wherein the controller (Fig. 1 (12)) is further configured to communicate sensor data 
output such as a date of manufacture as well as other data pertaining to said sensor 

(pg.7). 



4. Claims 6, 1 6, and 26 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Chowienczyk and Niedrach (EP 0180138) as applied to claims 1, 12 and 26 above 
and in further view of Nordman et al. (US 6,287,519). 

Regarding claims 6, 16, and 26, modified Chowienczyk fails to teach the 
microcontroller as being positioned inside the housing of the sensor. 

Nordman also teaches a portable handheld gas (Fig. 1 (10)) sensor apparatus 
comprising a housing (12) including a cavity and a microcontroller (controller printed 
circuit, Fig. 4 (46)). 

Nordman teaches a gas sensor (10) wherein the microcontroller (controller 
printed circuit, (46)) is contained within a housing (1 2) in order to make the gas sensor 
portable for use in repair garages for testing a vehicle exhaust emissions for compliance 
with minimum standards (col. 1 lines 14-23, col. 2 lines 1-18). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the microcontroller within the housing (as in Nordman) with the gas 
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sensor of Chowienczyk in order to make said sensor handheld and portable for ease of 
use in applications such as testing vehicle exhaust emissions at a repair garage. 

Response to Arguments 

5. Applicant's arguments, filed 9/26/07, with respect to the rejection(s) of claim(s) 
35 USC 103(a) have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Niedrach (EP 0180138). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew J. Merkling whose telephone number is (571) 
272-9813. The examiner can normally be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have guestions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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